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ttFMARKS/A RGUMENTS 

Applicant has canceled claim 1 1 and deleted the corresponding paragraph (a) 
from claim 1 . By way of explanation, and as an initial matter, applicant notes that the 
Examiner rejected claim 1 1 , but allowed claim 1 Since claim 1 1 is directed to 
paragraph (a) of claim 1 , it therefore occurs to applicant that the Examiner may not 
have understood that claim 1 calls for a method that incorporates "at least one" of 
the steps that are thereafter listed. Applicant calls this to the Examiner's attention in 
the event he had the mistaken belief that claim 1 calls for each of the listed steps, 
which it does not. Accordingly, notwithstanding the allowance of claim 1 , since 
applicant has canceled claim 1 1 . he is also deleting paragraph (a) from claim 1 . 

Also as an initial matter, the Examiner stated that claim 16 appears to be 
missing in the amendment filed January 27. 2006. Actually, it is not missing, but due 
to an artifact of the placement of the last equation of claim 15, it is somewhat 
misaligned, but in fact is entirely in the amendment (see the text just below the 
equation on page 6 of the amendment). 

In addition, the Examiner indicated that claims 15. 19 and 21 would be 
allowed if made independent. Applicant has amended claims 15 and 19 to make 
them independent. Claim 21 depends from claim 19. so does not need to be made 
independent. Additionally, because the basis for allowing claim 15 also appears in 
claim 16 applicant believes the Examiner would have also indicated that claim 1 6 
would be allowable if made independent Therefore, applicant has also amended 
claim 16 to make it independent. 

Finally, applicant has amended claim 12 to correct a syntactical error. 
The rejection of claims 12 - 14. 17 - 18, 22 - 31 , and 34 - 36 under 35 
U S C § 102(b) as being anticipated by Kleijn (5.517,595) is respectfully traversed. 

The Examiner contends that claim 12 is taught by Kleijn at column 2. lines 36 
- 65. but applicant finds no such teaching in the cited lines, which are reproduced 
below. 

The present invention provides a speech-coding method 
and apparatus. An illustrative embodiment of the speech 
coder comprises an outer layer and an inner layer. The 
outer layer is a prototype-waveform-interpolation 
1279-277.060822 Page13of29 
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analysis-synthesis system. Its analysis P* rt f^l^f® Jf* 
Snear prediction residual, performs pitch detector and 
extracts the prototype waveforms. The synthesis part of 
the outer layer aligns the prototype ^f 0 *™*' 
interpolates in time between the aligned prototype 
waveforms to create instantaneous waveforms, 
reconstructs the residual (excitation) signal by 
concatenation of samples taken from successive 
SitenXSeoS waveforms, and filters the excitation s-gnal 
She linear-prediction synthesis filter. At h.gh sampling 
rates (less than one half pitch cycle per P_ ratot yP« 
waveform), this outer layer analysis-synthesis system 
renders reconstructed speech which is virtually 
transparent. 

The inner layer of the illustrative speech coder quantizes 
the prototype waveforms. First, the prototype waveforms 
are processed with a smoothing window. This results in a 
smoothiy evolving waveform (SEW) ^ so ^^^ aCh 
prototype waveform. The SEW is then subtracted from 
ihe original prototype waveform, to render a remainder 
which will be called the rapidly evolv.ng ^^^S' 
The SEW and the REW are quantized independently. At 
low bit rates, the SEW can be replaced by waveform wrth 
a flat magnitude spectrum and a fixed phase spectrum^ 
The SEW phase spectrum may be quantized I with sma I 
set of possible states, and the SEW magnitude spe^um 
may be quantized differentially. At yet higher b.t rates the 
SEW can be quantized differentially. 

Nowhere in the cited text can one find any direction or even suggestion to use 
accumulated distortion between adjacent input waveforms and adjacent quantzed 
and interpolated output waveforms. Yet, anticipation requires that each and every 
element as set forth in the claim is found, either expressly or inherently described m 
the reference. VerxJegaal Bros. v. Union Oil Co. of California, 814 F.2d 628, 631 , 2 
USPQ2d 1051, 1053 (Fed. Cir. 1987). Clearly, the noted limitation of claim 12 .. not 
found in the cited test and it is not apparent how it is inherent. The Examiner ,s 
respectfully requested to elaborate on why he believes the cited text, or any other 
aspect of Kleijn inherently teaches the use of accumulated distortion between 
adjacent input waveforms and adjacent quantized and interpolated output 
waveforms. 

Page 14 of 29 
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The Examiner contends that claim 13 is taught bv Kleijn, also at column 2^ 
,ine S 36 - 65, but applicant finds no such teaching in the cited Hnes. supra. Nowhere 
"he dted text can one find any direction or even suggest to extract a d„ 
phase and incorporate analysis-by-synthesis of the dispersion phase. As bafere 

either expressly or inherently described, in the reference. The Exam.ner is 
respectfully requested to elaborate on why he believes the cited text, or any other 
aspect of Kleiin inherently teaches one to extract a dispersion phase and incorporate 
analysis-by-synthesis of the dispersion phase. 

As for claim 14, the Examiner cites Kleijn at column 13. lines 45 - 65 and 
column 14, lines 15 - 35,cont e nding that Kleijn teaches not only the method of cla.m 
13 but also teaches providing at least one providing at least one codebook 
containing magn.tude and dispersion phase information for 

waveforms, crudely aligning the linear phase of the input, then iterate* sh.ft.ng ^ the 
C rude.y aligned linear phase .nput. and/or comparing the shifted input, or equ,valently 
shifting the quantized vector, to a plurality of vectors reconstructed from the 
magnitude and dispersion phase information contained in said at least one 
codebook. and se.ecting the reconstructed vector that best matches the ,nput vector 
or one of the iterative* shifted input vectors. The cited lines are reproduced below, 
inner Laver SEW Quantization 

sTnce S average magnitude spectrum of the prototype 
waveform is normalized (the average is taken to mean 
the average over the above discussed subset of 
?armonii), the average magnitude of the REW and the 
average magnitude of the SEW are not 'ndependent. 
Generally, because of the normal.zat.on * trjMJ**^ 
waveform the average squared magnitude (power) 
speS~m the SEW approximates unity minus the average 
power spectrum of the REW. If no information is 
franSed concerning the SEW, then the SEW ^ power 
spectrum is obtained by the receiver as the 
REW power spectrum, or. less accurately, the SEW 
magnitude spectrum is obtained as un.ty rn^us the REW 
magnitude spectrum. Taking the square root of the 
average of the power spectrum of the SEW gives an 
appropriate gain for a shape quantizer of the complex or 
magnitude spectrum of the SEW. Shape codebooks for 

,27^.0^ Page 15 of 29 
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either the SEW magnitude or ^^ff^^ 
trained using a representative data base of SEW 
ranttrie or complex spectra which are normal>zed by 
Sfs gain (i.e. the magnitude of each harrnon.c is divided 
by this gain). 

At lower bit rates, either no information is transmitted 
concerning the SEW, or only its magn.tude spectrum is 
quan«ze3 9 .n this case, the magnitude J^J*^ 
phase spectrum of the SEW are treated separately and 
Si SEW phase spectrum description can be switched 
between several sets of phase spectra. 
can be done in a manner which requires no additional 
transmission of information. Instead the switching , can be 
based on the REW magnitude spectrum (i.e. frequency- 
dependent voicing-levels). During voiced speech, a 
phase spectrum derived from an onginal P ltcn ^y c '* f 
waveform (preferably from a male with a large number of 
harmonics i e. a low fundamental frequency) can be 
used. Suth a phase spectrum tends to result in ^.stinct 
Ditch pulses, resulting in proper alignment of the 
feSnSmlted prototype waveforms. During unvojced 
signals, a random phase can be used, which does not 
result in large time-domain features, such a$ high pulses. 
However it is advantageous to choose these ^spectra 
such that any time-domain features (large in the^ case of 
the voiced phase spectrum) are pr^al.gned^o ^iat no 
clear phase discontinuities appear during switches 
between these phases. 
Nowhere ,n the cited text can one find any direction or even suggestion to compare 
shifted input, or shifting a quantized vector, to a plurality of vectors reconstructed 
from the magnitude and dispersion phase information contained In at least one 
codebook. and selecting the reconstructed vector that best matches one of the 
iterative shifted input vectors. As before, anflcipation requires that each and every 
element as set forth in the claim Is found, either expressly or inherently described, in 
the reference. The Examiner is respectfully requested to elaborate on why he 
believes the cited text, or any other aspect of Kleijn inherently teaches one to 
practice the foregoing limitations. 

As for claim 17, the Examiner cites Kleijn at column 4, lines 1 - 7 and 
column 5 lines 14-23, contending that Kleijn teaches not only the method of cla.m 
13, but also teaches providing a codebook containing magnitude and dispers.on 
127 ^r^oB2 2 Page 16 of 29 
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phase information for predetermined waveform,, crudely aligning the linear phase of 
the input, then iteratively shifting the crudely aligned Nnear phase input, and/or 
comparing the shifted input, or equivalent^ shifting the quantized vector, to a 
plurality of vectors reconstructed from the magnitude and dispersion phase 
information contained in said at least one codebook. and selecting the reconstructed 
vector that best matches the input vector or one of the iteratively shifted input 
vectors. The cited lines are reproduced below. 

A characterizing waveform is a signal of a length which is 
at least one pitch-period, where the pitch-period is 
defined to be output of a pitch detection process. jNote 
that a pitch detection process always supplies a pitch- 
period even for speech signals without obvious 
periodicity; for unvoiced speech, such a pitch-penod is 
essentially arbitrary.) 

Naturally, a characterizing waveform must describe at 
least one complete pitch cycle of voiced speectv 
Waveform interpolation coders generally include 
alignment processes for sequential characterizing 
waveforms. In the illustrative coding embod.ment 
discussed below, this alignment is performed ^rthe 
time-scale normalization of the pitch-cycle waveform to 
nave unit pitch period. The time-scale norrnahzafcon » 
uniform over the pitch cycle. During voiced speech, the 
alignment of the single pitch cycle essentially ajgns the 
(single) pitch pulses of the charactenzing waveforms. 

Nowhere in the cited text can one find any direction or even suggestion to use 
spectral and temporal pitch searches, computing a number of adjacent pitch values, 
and then computing the most probable pitch value by computing the we.ghted 
average pitch value using the above weight. The Examiner is respectfully requested 
to elaborate on why he believes the cited text, or any other aspect of Kleijn inherently 
teaches one to practice the foregoing limitations. 

As for claim 18. the Examiner cites Kleijn at column 10. lines 52- 60. 
contending that Kleijn teaches not only the method of claim 17. but also teaches 
selecting boundaries of the segment that maximize the similarity, or m.mm.ze the 



1276-277-060822 



Page 17 of 29 



PAGE 19/31 ' RCVD AT 9/19/2006 5:38:29 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-5/7 * DNiS:2738300 ' CSID:21353341 74 * DURATION (mm-ss):05-02 

BEST AVAILABLE COPY 



09/19/2006 14:42 2135334174 



BERLINER & ASSOCIATES 



PAGE 20/31 



Appl.^Io- 09/831,843 
Amdt. dated September 19, 2006 
Reply to Office action of April 19 ? 2006 



distortion measure, used for a pitch search, by iterate shifting and expanding the 
segment and by shifting the segment. The cited lines are reproduced below. 
A prototype waveform quantizer is Illustrated in ^ block 
diagram if FIG. 13. The first step of the quanbzatton 
process is the determination and tW*^™* najn 
prototype gain in normalizer and extractor 501 and gam 
quantizer 506. Prototype waveforms may be c*dec I more 
efficiently if they are first normalized. The -e^onsh.p 
between normalized and unnormal.zed prototype 
waveforms is expressed In terms of a gairu Once a 
normalized prototype is determined, the gain is 
quantized. The quantized gain is commun.cated over the 
channel for use in synthesizing a prototype waveform at 
the receiver. 

Nowhere in the cited text can one find any direction or even suggestion of se.ect.ng 
boundaries of the segment that maximize the similarity, or minimize the distorts 
measure, used for a pitch search, by iteratively shifting and expanding the segment 
and by shifting the segment. The Examiner is respectfully requested to elaborate on 
why he believes the cited text, or any other aspect of Kleijn inherently teaches one to 
practice the foregoing limitations. 

As for claim 22. the Examiner cites Kleijn at column 5, line 62 - column 6, line 
50 contending that Kleijn teaches one to perform vector quantization of the 
waveform signal gain sequence using synthesis-by-analysis. The cited l.nes are 

reproduced below. 

The evolution of prototype waveform shape (a is ^shown 
illustratively in the surface of FIG. 4) may be thought of as 
comprising low frequency and high frequency Prototype 
waveform shape evolution. Illustratively, such low and 
SSJuency prototype waveform shape evolution may 
be 9 P Sed a/tS/o surfaces, such as those presented ,n 
FIGS. 6 and 8. respectively. FIGS. 6 a"d8 present 
illustrative low and high frequency waveform shap e 
evolution surfaces, respectively, which sum to ^the ^urface 
of FIG 4. The significance to the present invention of low 
and high frequency waveform shape evolution hes ,n the 
ahilitv to distinguish between slow and rapia 

evofu^r^ 
• the periodic component of the speech signal, and rap.dly 

evolving waveforms essentially describe the noise 
_ page 18 of 29 
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component of the speech signal. In accordance with 
^formation theory, the ear's ability to perceive Ration 
in the noise component of speech is low. As a result 
such component may be quantized differently than the 
periodic component. 

Each prototype waveform at discrete point in time {such 
as that presented in FIG. 3) has associated with « 
waveforms of the smoothly and rapidly evolving surfaces. 
Illustrative smoothly and rapidly evolving waveforms are 
shown at FIGS. 5 and 7, respectively. These waveform 
represent a cross-section of the smoothly and rapidly 
evolving surfaces, respectively, att=100. 

In accordance with the present invention, slowly and 
rapidly evolving waveforms are determined for use in 
coding speech. Given the ear's differing sensitivity to 
such waveforms, an illustrative coding method '£ 
accordance with the present invention codes information 
about a smoothly evolving waveform more accurately 
than information about a corresponding rapidly evolving 
waveform. 

An illustrative coder forms smoothly and rapidly evolving 
waveforms every 2.5 ms. The smoothly evolving 
waveform at a given point in time is formed by a 
smoothing process which uses as input a set of prototype 
waveforms falling within a time window centered at or 
about the point In time at which the smoothly evolving 
waveform is desired. This set of prototype waveforms 
corresponds to a portion of the surface presented in F\G. 
4 the portion defined by the window. Prototype waveform 
parameters of like-index (such as Fourier-series 
coefficients) are grouped and averaged. This is done for 
each parameter index value. The result is a set of 
averaged parameters which correspond to a smoottily 
evolving waveform at the point in time or interest, This 
waveform is the smoothly evolving waveform (SEW), 
such as that shown in FIG. 5. The rapidly evolving 
waveform (REW) is determined by subtracting the Stw 
from the prototype waveform (through the s^tracton , of 
corresponding parameter values). The SEW and REW 
are then available for use in coding. In one embodiment 
of the present invention, only the REW need be 
quantized. In other embodiments, both the REW and 
SEW are quantized (with different techniques to reflect 
human hearing sensitivity to such waveforms). 
127ft -277^082 2 Page 19 of 29 
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Nowhere in the cited text can one find any direction or even suggestion of vector- 
ouantization of a signal gain sequence. The Examiner is respectfully reo.ues^> 
elaborate on why he be.ieves the cited text, or any other aspect of Kleijn ,nherent.y 
teaches one to practice the foregoing limitation. 

As for claim 23, the Examiner cites Kleijn at column 14, lines 42 - 46, 
contending that Kleijn teaches changing tempera, weighting as a function of time 
whereby to emphasize local high energy events in the input signals. The cited Unes 

are reproduced below. 

Thus the SEW varies from "peaky to "smeared our as a 
function of the index. Alternatively, the peakmess can be 
measured in the original SEW <?+*™Z^J£a 
relative signal energy in regions of h.gh and low signal 
power within a pitch cycle). In this case, a peakmess 
index must be transmitted. 
Nowhere in the cited text can one find any direction or even suggestion of changing 
temporal weighting to emphasize local high energy events. The Exam.ner « 
respectfully requested to elaborate on why he believes the cited text, or any other 
aspect of Kleijn inherently teaches one to practice the foregoing Hmftrton. 

As for claim 24, the Examiner cites KJeijn at column 2, lines 36 - 62. and 
Figures 10. 11, 13, and 14, contending that Kleijn teaches adding self correlation to 
codebook vectors. The cited lines and Figures are reproduced below. 

The present invention provides a speech-coding method 
and apparatus. An illustrative embodiment of the speech 
c^er comprises an outer layer and an inner ayer. The 
outer layer is a prototype-waveform-i nterpo '^on 
analvsis-synthesis system. Its analysis part computes the 
SSedteton residual, performs pitch data ct,or . and 
extracts the prototype waveforms. The synthesis part of 
the outer layer aligns the prototype waveforms^ 
interpolates in time between the aligned prototype 
waveforms to create instantaneous waveforms, 
reconstructs the residual (excitation) signal by 
concatenation of samples taken from successive 
SStan aneous waveforms, and filters the excitation signal 
wrtJ ^Sinear-prediction synthesis filter. At high sampl.ng 
rates (less than one half pitch cycle per prototype 
Page 20 of 29 
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waveform), this outer layer analysis-synthesis system 
renders reconstructed speech which is virtually 
transparent 

The inner layer of the illustrative speech coder quantizes 
the prototype waveforms. First, the prototype waveforms 
are processed with a smoothing window. This results in a 
smoothly evolving waveform (SEW) associated with each 
prototype waveform. The SEW is then subtracted from 
the original prototype waveform, to render a remainder, 
which will be called the rapidly evolv.ng waveform (REW). 
The SEW and the REW are quantized independently. At 
low bit rates, the SEW can be replaced by waveform with 
a flat magnitude spectrum and a fixed phase spectrum. 
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Nowhere in the cited text or Figures can one find any mention of or suggests of 
adding se.f correlation to codebook vectors. The Examiner is respectfully requested 
to elaborate on why he believes the cited text, or any other aspect of Kleijn inherently 
teaches one to practice the foregoing limitation. 

As for claim 25. the Examiner cites Kleijn at column 14, lines 50 - 61 , 
contending that Kleijn teaches not only the method of claim 24. but also teaches 
selecting between the high and low correlation filters or predictor ,s made to 
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maximize the similarity between the signal vector and a reconstructed vector. The 

cited lines are reproduced below. 

If the pitch detector renders, for example, a pitch period 
which is doubled the correct value during a segment 
voiced speech, then the extracted (ongina ) Prototype 
waveform will contain two pitch cycles. This meansthrt 
there will be two pitch pulses in the P«*^r»*5r 
Thus, the basic analysis-synthesis system of the outer 
layer 101 will still provide excellent rec ° nS ^ te ? !^ 
quality. However, if the phase information is discarded m 
ttie quantization of the SEW, then only a single pitch 
Dulse will be present in the reconstructed waveform and 
S^nstnJtfrt speech will sound I significantly ^erent 
from the original. Such distortions often sound natural, 
however, blcause they simulate naturally occurring 
conditions. 

Nowhere in the cited text can one find any direction or even suggestion of selecting 
between the high and low correlation filters or predictor. The Exam.ner is 
respectfully requested to elaborate on why he brieves the cited text, or any other 
aspect of Kleijn inherently teaches one to practice the foregoing limrtat^a 

As for claim 26, the Examiner cites Figure 14, item 501 of Kleijn. contending 
that Kleijn teaches not only the method of claim 24, but a.so teaches using each 
value of gain index in the synthesls-by-analysis vector-quantization of the signal 
gain. The cited Figure Is reproduced sapre with respect to the rejection of cla.m 24. 
Unfortunately, item 501 doesn't appear in Figure 14, but perhaps the Exam.ner » 
referring to item 501 in Figure 13 (also reproduced supra with respect to the rejects 
of claim 24) or item 601 in Figure 14. In either case, nowhere can one find any 
direction or suggestion of using each value of gain index in the synthesis-by-ana^s.s 
vector-quantization of the signal gain. The Examiner is respectfu.ly requested to 
elaborate on why he believes the cited text, or any other aspect of Kleijn inherently 
teaches one to practice the foregoing limitation. 

As for claim 27. the Examiner cites Kleijn at column 17. lines 31 - 56, 
contending that K.eijn teaches not only the method of claim 22, but a.so teaches 
using each value of gain index to select from a plurality of shapes and assoaated 
^7*608* Page 23 of 29 
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predictors or filters, each of which is used to generate an output shape vector, and 
comparing the output shape vector to an input shape vector. The ated hnes are 

reproduced below. 

in spectrum pre-shaper 604, the normalized quantized 
prototype waveform is provided with spectral pre-shap.ng 
to enhance the final speech quality The purpose of £is 
spectral pre-shaping is identical to that of the postfilter as 
used for example in CELP algorithms. Thus, the pre- 
shaper is equivalent to filtering the prototype ^waveform 
with an all-pole and an ail-zero filter in cascade. The all- 
pole filter has its poles at the same frequencies as the 
poles of the all-pole linear-prediction (LP) filter, but its 
poles have radius smaller by a factor y p . The ^ros of the 
all-zero filter have the same frequency as the poles of the 
all-pole filter, but the zeros have a radius smaller t>y a 
factor Y * I Vp- To add this formant structure, the waveform 
may be processed in accordance with expressions (18) 
and (19) in: W. B. Kleijn, "Encoding Speech Using 
Prototype Waveforms" IEEE Trans. Speech and Audio 
Processing, Vol. 1, p. 386-399, 1993. A good formant 
structure for the pre-shaped prototype waveform <s 
obtained by using Yp =0.9. and y z = 0.8. This P[e-^P^9 
enhances the spectral peaks of the reconstructed speech 
signal. Alternatively, the pre-shaping can be performed by 
computing the magnitude spectrum of the transfer 
function of the cascade of the all-zero and all-pole pre- 
shaping filters, and then multiplying the complex 
spectrum of the normalized, quantized prototype 
waveform by this magnitude spectrum. Note that in 
contrast to conventional postfiltering, the pre-shaping 
does not affect coder delay. 
Nowhere in the cited text can one find any direction or suggestion of 
comparing the output shape vector to an input shape vector. The Examiner is 
respectfully requested to elaborate on why he believes the cited text, or any other 
aspect of Kleijn inherently teaches one to practice the foregoing limitation. 

As for claims 28 and 29, the Examiner cites Kleijn at column 13. lines 31 - 33, 
contending that Kleijn teaches not only the method of claim 27, but also teaches that 
the plurality of shapes has a predetermined number In the range of 2 to 50. 
However, fundamentally, the limitations of the parent claim 27 are not shown or 
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suggested, i.e., comparing the output shape vector to an input shape vector. The 
cited lines are reproduced below. 

As for Claim 30, the Examiner cites Kleijn at column 14, line 8 - 61 and 
(presumably) column 16, .ines 16-27, contending that KJeijn teaches a plurality of 
bits allocated to the vector-quantization of the dispersion phase of the slowly 
evolving waveform phase from which the linear shift attribute was reduced or 
removed. The cited lines are reproduced below. 

The SEW quantizer 503 can operate at various levels of 
Iccu?ac? It Is SEW quantization which mostly determ.nes 
S?e b uate of me speech coding system discussed here. 
As was mentioned above, for the lowest bit-rate coders, 
no transmission of SEW information is needed, as a 
resuU speech is coded using only REW informatjon and 
quantizer 503 does not operate. 

At lower bit rates, either no informatjon is transm^d 
concerning the SEW. or only its magnitude ^trum .s 
quantized, in this case, the magnitude spectrum and 
phase spectrum of the SEW are treated sepanately j ,nd 
the SEW phase spectrum description can be switched 
between several sets of phase spectra. This swltchjng 
can be done in a manner which requires no addtoonal 
Xnsmission of information. Instead, the sw.tch.ng i can .be 
based on the REW magnitude spectrum (i.e. frequency- 
dependent voicing-levels). During voiced speech , a 
phase spectrum derived from an onginal P |tch -^ c ' e htir 
wateforrn (preferably from a male with a large number of 
harmonics i e. a low fundamental frequency) can be 
S . sSh a phase spectrum tends to result ind.stmct 
pitch pulses, resulting in proper alignment of tne 
reconstructed prototype waveforms. During ""voced 
signals, a random phase can be used, wh,ch does not 
result in large time-domain features, such as h.gh pulses. 
However, it is advantageous to choose these f spectra 
such that any time-domain features (large in the case of 
the voiced phase spectrum) are pre-allgned, so that no 
clear phase discontinuities appear during switches 
between these phases. 

It is possible to use a sequence of phase s P ect ^ f ° r r ^f . 
sS/S. characterized with an Index ranging from , O through 
K Whenever the REW Information indicates that the 
i^^eoaza Page 25 of 29 
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signal is periodic, the index is increased, and whenever 
the REW information indicates that the signal is 
nonoeriodic, the index is decreased. Thus, tne t SB/ V 
JKston "peaky" to "smeared out" as a 
index. Alternatively, the peakiness w^fJ^^JJ 
the original SEW (e.g. by measuring the relative > s gna, 
energy in regions of high and low signal power wrth.n a 
Jitch cycle) In this case, a peakiness .ndex must be 
transmitted. 

It should be noted that a fixed or switched phase 
spectrum require a highly accurate pitch detector Ifthe 
pitch detector renders, for example, a pitch I™**** 
Is doubled the correct value during a segment voiced 
speech, then the extracted (original) P"^^*™ 
will contain two pitch cycles. Th.s means that far e vwll be 
two pitch pulses in the prototype waveform. Thus, tne 
Tasic analysis-synthesis system of the outer layer 101 w.ll 
still provide excellent reconstructed speech ^Q^lity 
However, ifthe phase information is discarded in the 
quantization of the SEW, then only a single pitch , pulse 
will be present in the reconstructed 
reconstructed speech will sound s.gnificantly different 
from the original. Such distortions often sound natural, 
however, because they simulate naturally occurring 
conditions. 

The decomposition of each prototype waveform into an 
SEW and REW allows the embedding of lower bit rate 
coders within a higher rate coder. Embedded coders are 
useful if the capacity of the communication system is 
sometimes exceeded and for conferencing systems. In an 
examp^f an Embedded coder at 8 kb/s, the bit stream 
Sn be separated into a bit stream which represents a 4 
£» code? and a second 4 kb/s bit stream P™"» 
an enhancement of the reconstructed speech qualty. 
When external situations demand this, the latte bit 
stream is removed, rendering a 4 kb/s coder at to the 
receiver. 

Nowhere In the cited text can one find any direction or suggestion of reducing 
or removing the linear shift attribute from the slowly evolving waveform phase. The 
Examiner is respectfully requested to elaborate on why he believes the cited text, or 
any other aspect of Kleijn inherently teaches one to practice the foregoing limitation. 
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As for claim 31, the Examiner cites Kleijn at column 16, lines 16 - 27. 
contending that Kleijn teaches allocating at .east one bit to the dispersion phase. 
The cited lines are reproduced in connection with the rejection of claim 30, .n the last 
paragraph reproduced supra. Nowhere in the cited text can one find any direction or 
suggestion of allocating any bits to the dispersion phase. The Exam.ner * 
respectfully requested to elaborate on why he believes the cited text, or any other 
aspect of Kleijn inherently teaches one to practice the foregoing limitation. 

As for claim 34, the Examiner just contends that the claim is similar in scope 
and content of the method claims above and are rejected under the same rationa.e. 
Presumably, the Examiner is referring to the rejection of claim 17. which was 
traversed in above comments. In addition, the Examiner is respectfully rem.nded 
that the rejection is one under section 102(b) and therefore it is inappropnate to 
simply rely on such a generalized statement. Nowhere in the Kleijn can applicant 
find any mention of autocorrelation, or even correlation. The Examiner is respectfully 
requested to elaborate on why he believes the cited text. -or any other aspect of 
Kleijn inherently teaches one to practice the foregoing limitation. 

As for claim 35 and 36. the Examiner cites Kleijn at column 5, line 62 - 
column 6, line 50. and column 14. linesSO - 61. contending that Kleijn teaches using 
accumulated spectrally weighted distortion (claim 35) and that he teaches the 
method of ciaim 22 using a switch filter or predictor. The cited lines are reproduced 
in connection with the rejections respectfully of claims 22 and 25.30. supra. 
Nowhere in the cited text can one find any direction or suggestion of using 
accumulated spectrally weighted distortion. Nowhere in the cited text can one find 
any direction or suggestion of using a switch filter or predictor in performing vector 
quantization of a waveform signal gain sequence. The Examiner is respectfully 
requested to elaborate on why he believes the cited text, or any other aspect of 
Kleijn inherently teaches one to practice the foregoing limitation. 
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,n applicant's last response, he asserted that Kleijn does not teach or suggest 
any of the claimed embodiments, that the instant AbS is between a sequence of 
input waveforms to sequence of quantized and interpolated waveforms, ra^er than 
between oniy one input to one output waveform (per frame) as in Ktoqn The AbS of 
the ciaims takes into considerations the effect of interpolating the waveforms, unl.Ke 
Kleiin. The AbS of the claims is different from Kleijn's AbS. 

,n addition, the waveform is shifted in order to eliminate the linear phase sh.ft 
between the quantizer input to its output, which heips to e.iminate the iinear sh.ft and 
to focus on the dispersion phase, in Kleijn, the shift is done in a different context for 
a completed different purpose, which is smoothing the characteristic waveform, and 
no phase quantization method or system is described in Kleijn. and no focus on the 
dispersion phase is suggested there. 

Further novelty is found in the varying boundaries of the summat.ons. .n 
computing the distortion measure or an equivalent similarity measure, such as 
normalized correction, used for the pitch search. These varying boundaries are 
those used for the summations used in the computation of the similanty (or 
distortion) measure, while the boundaries mentioned in Kleijn are the extracted 
waveform's boundaries, a totally different subject and context. 

Moreover. Kleijn suggests quantizing the SEW on a gain-shape product VQ. 
i e gain-shape-VQ applied to one SEW vector. Here we apply VQ to the ga.n 
sequence. These are two different subjects and context. Also, Kleijn doesn't 
perform Vector-Quantization of the gain (instead he uses down sampling and scalar 
quantizer), whereas re.evant Calms refer to Vector-Quantization of the gain usmg 
AbS and switch prediction. Kleijn doesn't use any temporal weighting nor does he 
use analysis-by-synthesis or switch prediction for the gain quantization. 

Present relevant claims are novel in using accumulated distortion for the 
quantization, not distortion between one input to one output vector. 

indexes O-to-K In Kleijn refer to the level of voicing, period.cty, or the 
peakiness of the SEW waveform , and not to a full quantization of the phase wh.ch 
may produce changing phase even when the level of voicing is unchanged. Kle.,n 
mentions the possibility of phase spectra quantization and doesn't provide any 
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method or system to do it. The method of this invention focuses specifically on the 
dispersion phase attribute of the phase, and provides a method and a system to 
extract and to quantize the dispersion phase. 

In view of the foregoing, Applicants believe the application is in conditon for 
allowance and respectfully solicit a Notice of Allowance. 

The Commissioner Is hereby authorized to charge payment of any fees 
required associated with this communication or credit any overpayment to Deposit 
Account No 50-3881. if an extension of time is required, please confer th.s a 
petition therefor and charge any additional fees which may be required to Depos,t 
Account No. 50-3881 . A duplicate copy of this paper is enclosed. 



Dated: September 19, 2006 



Respectfully submitted 



Robert Berliner 
Berliner & Associates 
31* Floor 
Tel: 213-533-4171 
Email: rhp-riinerCT.h ftriiner-iD.com 
Attorney for Applicant 
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